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In the intermingled arteries and veins of the retia mirabilia leading to the
swim-bladders of fishes (see Enns, Douglas & Scholander, 1967; Berg & Steen,
1968) O2 and CO2 are transferred from one vessel to another. It has also been
suggested that O2 may pass between the arterial and venous blood in the sper-
matic cord (Cross & Silver, 1962) but the similar O2 saturation of haemoglobin
in blood from the femoral and testicular arteries of rams did not support this
idea (Setchell & Waites, 1964). However, in most marsupials, the internal
spermatic artery breaks up into many branches in the spermatic cord and these
branches are interspersed among a similar number of veins (Harrison, 1948,
1949; Barnett & Brazenor, 1958). Countercurrent exchange of gases would be
much more likely to occur with this anatomy than in the eutherian mammals
in which the internal spermatic artery remains single until it reaches the
testis. The composition of blood from the femoral and testicular arteries was
therefore compared in two adult red kangaroos (Megaleia rufa Desmarest)
weighing 36 and 46 kg and four adult tammar wallabies (Macropus eugenii
Desmarest) weighing between 5\m=.\2 and 9 kg. The animals were lightly anaesthe-
tized with pentobarbitone sodium given intravenously. For comparison,
two adult Merino rams were also studied, both conscious and anaesthetized
with pentobarbitone sodium B.P. given intravenously or with fluothane (ICI)
given with a closed circuit anaesthetic apparatus. Blood samples were with¬
drawn simultaneously from the two arteries, either through 25 S.W.G. needles
(marsupial testicular arteries) or through P.V.C, catheters, (Durai Plastics
Ltd., Durai, N.S.W.) ; 1-0 mm internal diameter, 1-5 mm external diameter for
marsupial femoral arteries; 1-5 mm int. diam., 2-5 mm ext. diam. for ram

femoral arteries; 0-7 mm int. diam., 1-0 mm ext. diam. for ram testicular
arteries, introduced as described by Setchell, Waites & Thorburn (1966). The
samples were analysed for p02, pC02 and pH (Radiometer, Copenhagen
pH meter 27 with E5044, E5030, and type E5020 electrodes), for 02 saturation
of the haemoglobin with an oximeter (American Optical Company, Buffalo,
N.Y.), for haemoglobin by the method of Szigeti (1940), for total C02 by the
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Ram and marsupial spermatic cord vascular exchange 181
method of Hinks, Mills & Setchell (1966) and for glucose by the method of
Washko & Rice (1961).

No consistent differences were found in the marsupials, in conscious rams or
in rams anaesthetized with pentobarbitone, between the samples from the
testicular and femoral arteries for any constituent. In rams anaesthetized with
fluothane, p02 was consistently lower in the testicular than the femoral arteries
indicating that dissolved 02 could apparently pass from arterial to venous
blood. There was also a suggestion that C02 passed in the opposite direction
(Table 1). Arterial p02 and pC02 were abnormally high in these animals
because they were breathing an 02-rich gas mixture from a closed-circuit
anaesthetic apparatus. Oxygen or C02 tensions of this order are not likely to
occur naturally and it would therefore appear that, under normal conditions,
countercurrent exchange of gases or other substances does not occur in the
spermatic cord. Thus the only functions of the closely apposed veins and
artery (ies) so far demonstrated are countercurrent heat exchange and reduction
of the pulse pressure (Waites & Moule, 1960, 1961; Setchell & Waites, 1969).

We are grateful to Professor G. B. Sharman, University of N.S.W., for his
assistance in obtaining the wallabies from Kangaroo Island and to Mr W. E.
Poole, CSIRO, Division of Wild Life, for giving us the two kangaroos.
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